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Method and Apparatus for Cleaning Welding Torches 

The invention relates to a method for cleaning welding 
torches, wherein a cleaning or wetting liquid is applied to the 
tip of the welding torch and the tip of the welding torch is 
subsequently exposed to an electromagnetic field for the con- 
tactless removal of foreign substances. 

Furthermore, the invention relates to an apparatus for 
cleaning welding torches, including a device for applying clean- 
ing liquid to the tip of the welding torch, and a coil having an 
opening for the insertion of the welding torch to subject the 
same to electromagnetic cleaning, and an electric power supply 
device connected with said coil. 

During welding procedures, welding torches are dirtied by 
molten metal spatters. Metal spatters also deposit within the 
gas nozzle of the welding torch and solidify there. The protec- 
tion gas flow through the gas nozzle is consequently disturbed 
by the deposited metal spatters such that even atmospheric air 
may reach the welding site and hence negatively influence the 
welding process. A perfectly operating and largely clean welding 
torch is, therefore, important for the production of a high- 
quality weld. 

As a result, welding torches are regularly cleaned from ad- 
hering metal spatters. During cleaning, the welding torch is not 
available for welding operations. It is therefore, endeavoured 
to perform such cleaning as rapidly as possible. There are mech- 
anical methods for cleaning welding torches, in which deposits 
are removed from the tip of the welding torch by the aid of 
brushes, knives or the like. However, such mechanical cleaning 
methods render feasible only to a limited extent the perfect 
cleaning of the interior of the gas nozzle of a welding torch. 
Components of the welding torch are, moreover, damaged by mech- 
anical actions such that their service lives will be reduced. 
Damage to the surfaces of a welding torch component will even 
promote the adherence of weld spatters to the same, which will 
result in a more rapid obstruction of the gas nozzle and call 
for frequent cleaning of the welding torch. The welding torch 
should moreover be cooled prior to cleaning, which would again 
extend the cleaning time. 

US 4 838 287 A describes a method for cleaning welding 
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torches, which allows for the contactless cleaning of a welding 
torch by using a coil through which electric current flows. To 
this end, the tip of the welding torch is introduced into the 
opening of the coil and a suitable current pulse is applied. The 
resulting electromagnetic field generates appropriate magnetic 
forces also acting on the deposits on the welding torch and 
thereby removing the same. During the removal of the deposits, 
no mechanical action is exerted on parts of the welding torch so 
as to spare them and increase their service lives. 

In order to cool the welding torch prior to electromagnetic 
cleaning on the one hand, and facilitate the removal of foreign 
substances by appropriate cleaning agents on the other hand, the 
welding torch is usually immersed into a liquid. That liquid may 
be comprised of water or mixtures of water with special 
solvents. For an efficient electromagnetic cleaning, it will be 
advantageous if the metal spatters on the welding torch are rap- 
idly cooled by immersion into a cleaning liquid. Due to the dif- 
ferent thermal expansions of the metal spatters and the gas 
nozzle, which is usually made of copper, such rapid cooling 
causes a reduced adherence of the metal spatters to the welding 
torch . 

An arrangement for cleaning welding torches comprising a li- 
quid-filled tub for immersing the welding torch and a coil for 
the electromagnetic cleaning of the welding torch is, for in- 
stance, described in WO 01/56730 A2 . There, a post containing 
the liquid tub and the coil is arranged directly beside the 
workpiece to be welded such that the welding torch, which, in 
particular, is mounted to a robot arm, may be automatically 
cleaned even between the welding procedures. It is, however, 
disadvantageous that, for instance, no place is available on the 
post for coil supply devices, the latter having to be connected 
via appropriate wires. Such wires provided between the supply 
device and the cleaning unit may transmit electromagnetic fields 
derived from the high current pulses, which may lead to failures 
of other appliances or control systems. 

Finally, it is also feasible to clean welding torches by the 
aid of jet nozzles, via which cold medium is directed onto the 
surface to be cleaned by means of a compressed-air flow. A meth- 
od and apparatus of this type for cleaning welding torches are, 
for instance, known from DE 100 63 572 Al . 
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It is the object of the present invention to provide a 
cleaning method and a cleaning apparatus of the defined kind, 
which promote rapid and automatizeable cleaning and are espe- 
cially suitable for welding robot applications. In addition, the 
device is to be structured as simply and cost-effectively as 
possible and mountable and dismountable as rapidly and simply as 
possible. The disposal of the foreign substances removed during 
cleaning is to be as easy as possible. 

The object of the invention in method terms is achieved in 
that the welding torch is substantially in the same position 
during the application of the cleaning liquid or wetting liquid 
and the subsequent exposure to an electromagnetic field* The 
step of moving the welding torch from the container with the 
cleaning liquid to the coil for electromagnetic spatter removal 
during welding-torch cleaning may, therefore, be obviated, which 
will result in a substantial reduction of the cleaning time in- 
volved. That the welding torch is substantially in the same pos- 
ition during the cleaning procedure is meant to imply that 
slight changes in position, for instance in the longitudinal 
direction of the welding torch, are permissible. Such ^slight 
changes in position, however, involve only little time, which is 
why the cleaning method can nevertheless be carried out very 
rapidly. By contrast, the welding torch in conventional cleaning 
methods must be newly positioned from the container with the 
cleaning liquid to the coil during the cleaning procedure, which 
change in position will optionally have to be repeated several 
times. Those operating steps require additional time and, thus, 
increase the overall cleaning time of the welding torch, during 
which the latter will not be available for welding processes. In 
those methods, the position must be defined twice when taking 
the welding robot into operation. 

The application of cleaning liquid to the tip of the welding 
torch may be realized by immersing the welding torch into the 
cleaning liquid. In doing so, the welding torch may be moved 
within a tub containing the cleaning liquid, or the tub may be 
moved to the welding torch with the welding torch keeping its 
position . 

It is likewise feasible to apply cleaning liquid by spraying 
the tip of the welding torch with cleaning liquid. Spraying of- 
fers the advantage of consuming less cleaning liquid, on the one 
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hand, and enabling the directed application of the cleaning li- 
quid also in the interior of the welding torch, on the other 
hand. Furthermore, spraying cleaning liquid onto the tip of the 
welding torch offers the advantage over immersion into a con- 
tainer with cleaning liquid that no resistance will be exerted 
by the liquid against the separation of metal spatters. 

The cleaning liquid or wetting liquid cools the welding 
torch and also facilitates the subsequent electromagnetic remov- 
al of foreign substances. 

At an elevated degree of dirt accumulation on the welding 
torch, the steps of applying cleaning liquid and electro- 
magnetically removing foreign substances may be repeated* In the 
method according to the invention the position of the welding 
torch need not at all, or not substantially, be changed, thus 
allowing the cleaning process to be rapidly performed even with 
several scatter removals, and hence maximizing the service life 
of the welding torch. 

With the appropriate arrangement below the coil for electro- 
magnetic cleaning, of the device for applying cleaning liquid, 
the welding torch, according to a further characteristic feature 
of the invention, for applying said cleaning liquid may be 
lowered relative to the position assumed during electromagnetic 
spatter removal. 

The object according to the invention is also achieved by an 
above-described apparatus for purifying welding torches, wherein 
the device for applying cleaning liquid and the coil are ar- 
ranged in a common housing together with a waste receptacle ar- 
ranged below the coil to receive the electromagnetically removed 
foreign substances. Hence results a particularly compact unit 
that can be taken very rapidly to the respective place of use, 
where it can be set working after only a few operating steps. By 
such integration of the waste receptacle, surrounding areas will 
not be affected by removed metal spatters or the like. The waste 
receptacle may be readily freed of the foreign substances con- 
tained therein at regular intervals. 

The device for applying cleaning liquid may be comprised of 
a tub containing cleaning liquid for the immersion of the weld- 
ing torch, into which the welding torch is immersed prior to 
electromagnetic spatter removal. 

The device for applying cleaning liquid may likewise be com- 
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prised of at least one nozzle. By the aid of said at least one 
nozzle, the cleaning liquid may be selectively directed to those 
regions of the welding torch which are dirtied the most. It is, 
for instance, also feasible to inject the cleaning liquid by the 
aid of a nozzle into the interior of the welding torch, or the 
gas nozzle of the welding torch, where welding spatters would 
frequently collect too. 

In an advantageous manner, the supply device for the coil is 
also arranged within said housing. The common housing, thus, 
need only be connected to the supplyn voltage in order to supply 
the coil with appropriate electric power. This arrangement does 
not require any extended connection cables between the supply 
unit and the coil, which might lead to failures of other appli- 
ances and control systems on account of the hight current 
pulses . 

If the waste receptacle is pivotally arranged, it may be 
pivoted out of the region below the coil in the case of non-use. 
In this manner, space may, for instance, be provided for the tub 
containing the cleaning liquid, or for the nozzles applying the 
cleaning liquid. After the application of the cleaning liquid, 
the waste receptacle may again be pivoted into the region below 
the opening of the coil so as to enable the collection of the 
foreign substances dropping down during electromagnetic spatter 
removal. The waste receptacle may also be used to receive drop- 
ping-down or flowing-down cleaning liquid. In this case, the 
waste receptacle is preferably located below the opening of the 
coil during the whole cleaning procedure. The waste receptacle 
may be equipped with a solids separator. 

In order to facilitate emptying of the waste receptacle, it 
is provided that the latter is removable from the housing. This 
may, for instance, be realized by a construction in the form of 
a drawer or the like. 

In order to enable the device for applying cleaning liquid 
to be supplied with cleaning liquid, if required, a refill con- 
tainer connected with the device for applying cleaning liquid is 
arranged within the housing according to a further characterist- 
ic feature of the invention. In this case, the supply of the 
device for applying cleaning liquid with a sufficient amount of 
liquid preferably occurs automatically. This may, for instance, 
be accomplished by the appropriate arrangement of the refill 
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container in an opposed relationship to the device for applying 
cleaning liquid, or even by the provision of suitable sensors 
and pumps . 

A liquid connection connected with the device for applying 
cleaning liquid may likewise be provided, via which the device 
for applying cleaning liquid can be emptied or supplied with 
cleaning liquid. 

In order to enable the cleaning apparatus to be readily 
transported to the place of use, and displaced in its position, 
the housing comprises wheels or the like as in accordance with a 
further characteristic feature of the invention. In order to en- 
able the cleaning apparatus to be stabilized on the place of 
use, and fixed in its position, said wheels or the like are 
provided with appropriate fixing means, or are, for instance, 
designed to be retractable or foldable. 

In order to enable cleaning of the welding torch in a manner 
as automated as possible, a device for detecting the immersion 
depth of the welding torch in the coil may be arranged on the 
opening of the coil. This enables the respectively optimum im- 
mersion depth to be reached during a cleaning procedure. 

The device for detecting the immersion depth may, for in- 
stance, be comprised of a light source or an optical sensor de- 
tecting the light rays reflected by a reflex element, preferably 
a reflex ring, appropriately arranged on the welding torch. It 
is feasible in this manner to insert the welding torch into the 
coil until the respective optical sensor receives a signal, 
whereupon the advance movement of the welding torch into the 
opening of the coil is stopped. To this end, just one reflex 
element or reflex ring need be arranged on the welding torch it- 
self. Similarly, the penetration depth of the welding torch in 
the coil may be indicated by mechanical means such as, for in- 
stance, a ring provided on the welding torch and actuating a 
switch provided on the coil, or by any other construction. 

In order to create optimum conditions in respect to the op- 
tionally present welding wire in addition to the cleaning of the 
welding torch, it is provided that a device for cutting a weld- 
ing wire fed to the welding torch is also arranged in the common 
housing. By this device, which is also arranged in the cleaning 
apparatus, the optimum adjustment of the welding wire is like- 
wise feasible after the electromagnetic cleaning of the welding 



torch. For the optimum functioning of the welding torch, the 
welding wire is required to project out of the welding torch by 
a defined length (the so-called stick-out length) . 

The cutting device in this case is preferably arranged below 
the coil. This enables the welding wire to be appropriately de- 
flected prior to, during or after electromagnetic cleaning. It 
is, thus, not required to convey the welding torch to a separate 
station for cutting off the welding wire. The time involved in 
the cleaning of the welding torch may, thus, be kept low, so 
that the welding torch will be quickly available again for weld- 
ing operations. 

According to a further characteristic feature of the inven- 
tion, it is provided that a stop plate is arranged below the 
coil, against which the welding wire is advanced in order to ad- 
just the length by which the welding wire projects out of the 
welding torch. The above mentioned stick-out length can, thus, 
be set to the optimum value. 

The stop plate may be made of an electrically conductive ma- 
terial such that the impact of the welding wire is detectable by 
the resulting electrical contact. Such constructions may also be 
replaced with optical sensors for detecting the stick-out 
length . 

In order to obtain the optimum temperature of the cleaning 
liquid, a device for controlling the temperature of the cleaning 
liquid is preferably provided. This may be comprised of a closed 
loop which keeps the cleaning liquid constantly at a defined 
temperature, or of an externally inf luenceable control loop, 
wherein it is feasible to set different temperature levels, for 
instance, in order to create respectively optimum conditions for 
different welding torches. 

Suitable sensors may be provided for detecting the presence 
of a welding torch in the cleaning apparatus. These may comprise 
optical, inductive, capacitive or even mechanical sensors. 

In order to ensure a cleaning procedure as automatizable as 
possible, suitable sensors may also be provided for detecting 
the filling level in the tub and/or refill container. Thus, 
falling short of the liquid level in the tub may cause automatic 
refilling, or falling short of a given value in the refill con- 
tainer may, for instance, cause the automatic notification of 
the personnel of a desired exchange of the refill container. 
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In this case, a control device for controlling the cleaning 
procedure is advantageously arranged in the housing. Such a con- 
trol device, which may, for instance, be comprised of a computer 
or a microprocessor, will automatically perform the whole clean- 
ing procedure. 

Instead of a control device arranged in the housing, it is 
also feasible to provide an interface for connection to a con- 
trol device for controlling the cleaning procedure on the hous- 
ing. This allows computers provided, for instance, for the 
control of the welding robot to be likewise employed for con- 
trolling the cleaning procedure. 

Said control device or interface for the control device, re- 
spectively, is connected with the coil of the coil supply device 
and the optional device for detecting the immersion depth of the 
welding torch and the optional cutting device and the optional 
temperature control device and optional sensors. In this manner, 
the optimum automatic control of the cleaning procedure is 
rendered feasible. To this end, all of the existing components 
in the housing may be interconnected via a bus system. 

It is, moreover, suitable if at least one display is ar- 
ranged on the housing to inform the personnel on operating 
states. Said display may simply comprise lamps or a screen. 

A free space which may preferably serve to accommodate re- 
fill containers may be provided below or within the housing. The 
refill containers may just be stored in the free space, or may 
be connected via a pump with the liquid tub or nozzles so as to 
ensure the supply of cleaning liquid to the device for applying 
cleaning liquid over particularly long periods of time. Hence 
result extremely long service lives of the cleaning apparatus, 
which is of particular relevance to automated welding plants as 
are, for instance, employed in the motorcar industry. 

The object according to the invention is also achieved by an 
above-mentioned cleaning apparatus, wherein the device for ap- 
plying cleaning liquid is arranged within or below the opening 
of the coil so as to enable the application of cleaning liquid 
and said electromagnetic cleaning substantially in the same pos- 
ition of the welding torch. It is, thus, not necessary to repos- 
ition the welding torch after the application of the cleaning 
liquid, which saves time and reduces the cleaning time of the 
welding torch during which the latter will not be available to 
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welding processes . 

The device for applying cleaning liquid may be comprised of 
a tub containing said cleaning liquid, into which the welding 
torch is immersed prior to electromagnetic spatter removal. In 
doing so, the welding torch may be moved in the direction of the 
tub, as already pointed out above. 

Alternatively, also the tub may be connected with a device 
for, preferably vertical, movement, thus being moved in the dir- 
ection of the welding torch for the purpose of applying cleaning 
liquid. Besides being vertically movable, the tub may, for in- 
stance, also be pivotally arranged below the opening of the coil 
and again moved away from this position after the immersion of 
the welding torch. 

The device for applying cleaning liquid may likewise be com- 
prised of at least one nozzle. By the aid of said at least one 
nozzle, the cleaning liquid may be selectively directed to those 
regions of the welding torch which are dirtied the most. It is, 
for instance, also feasible by the aid of a nozzle to inject 
cleaning liquid into the interior of the welding torch, or the 
gas nozzle of the welding torch, where welding spatters would 
frequently collect too. 

In this case, several nozzles may be arranged, for instance 
in an annular manner, within the opening of the coil and be dir- 
ected towards the welding torch at different angles. 

In order to enable also the interior of the welding torch to 
be selectively provided with cleaning liquid, at least one 
nozzle is arranged below the opening of the coil and directed 
towards the tip of the welding torch. 

According to a further characteristic feature of the inven- 
tion, it is provided that at least one nozzle is movably ar- 
ranged. Such movability allows for the influencing of the 
direction of the cleaning liquid jet, on the one hand, and also 
the moving away of the entire nozzle, or all nozzles, during the 
electromagnetic spatter removal, on the other hand. 

In order to enable the device for applying cleaning liquid 
to be supplied with cleaning liquid, if necessary, a refill con- 
tainer connected with the device for applying cleaning liquid, 
preferably via a pump or the like and suitable hoses, is 
provided according to a further characteristic feature of the 
invention. In this case, the supply with fresh cleaning liquid 



- 10 - 

preferably occurs automatically. To refill the tub with cleaning 
liquid, the appropriate amount of cleaning liquid is conveyed 
from the refill container to the tub via said pump. When using 
nozzles for applying the cleaning liquid, the cleaning liquid is 
ideally blown from an air-tightly closed reservoir to the weld- 
ing torch via nozzles by the aid of compressed air. In doing so, 
an adjustable amount of cleaning liquid may be fed to the 
nozzles from a small intermediate container through a flexible 
conduit by powering with compressed air. As soon as the com- 
pressed air has been switched off, an underpressure is temporar- 
ily formed in said intermediate container, which causes liquid 
to be automatically drawn from the larger reservoir into the 
smaller intermediate container. At the next powering with com- 
pressed air, this small intermediate container will be emptied 
again. 

The device for applying cleaning liquid may likewise be con- 
nected with a liquid connection. 

In order to enable cleaning of the welding torch in a manner 
as automatizable as possible, a device for detecting the immer- 
sion depth of the welding torch in the coil as described above 
may be arranged on the opening of the coil, which may, for in- 
stance, be comprised of an optical sensor. 

Furthermore, a separation device as already mentioned above 
may also be provided and preferably arranged below the coil. 

Finally, a device for controlling the temperature of the 
cleaning liquid may be provided in order to reach the optimum 
temperature of the cleaning liquid. 

Suitable sensors may again be provided for detecting the 
presence of a welding torch in the cleaning apparatus. 

Furthermore, suitable sensors for detecting the filling 
level in the tub and/or refill container may be provided in or- 
der to realize as automated a cleaning procedure as possible. 

Finally, a control device, or an interface for connection to 
a control device, may be provided, which is preferably connected 
with the coil and the supply device for the coil and optionally 
further components of the cleaning apparatus. 

In this case, all of the existing components of the cleaning 
apparatus may be interconnected via a bus system. 

The present invention will be explained in more detail by 
way of the accompanying drawings, which illustrate exemplary em- 
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bodiments of the invention. 
Therein : 

Fig. 1 is a perspective view of a cleaning apparatus accord- 
ing to the invention; 

Fig. 2 is a sectional representation through a coil with a 
welding torch arranged therein, including a device for detecting 
the immersion depth of the welding torch; 

Fig. 3 is a sectional representation through a coil with a 
welding torch arranged therein, including a device for cutting 
the welding wire at a defined length; 

Fig. 4 is a block diagram of the components arranged within 
the cleaning apparatus; 

Fig. 5 is a perspective view of another embodiment of the 
cleaning apparatus according to the invention; 

Fig. 6 is a sectional representation through a coil with a 
welding torch arranged therein and a cleaning liquid tub ar- 
ranged therebelow; 

Fig. 7 is an embodiment modified as compared to Fig. 6; 
Fig. 8 is a sectional representation through a coil with a 
welding torch arranged therein, and a cutting device arranged 
therebelow, and a movably arranged tub containing cleaning li- 
quid, and a waste receptacle; 

Fig. 9 is a cleaning apparatus including nozzles for spray- 
ing the cleaning liquid; and 

Fig. 10 is a further block diagram of the components ar- 
ranged in the cleaning apparatus. 

Fig. 1 is a perspective view of a cleaning apparatus com- 
prising a housing 1 arranged in a cupboard-like manner and con- 
taining all the components provided for the cleaning of a 
welding torch. Thus, a tub 2 is provided in the housing 1 for 
the liquid, for instance cleaning liquid, into which the welding 
torch is immersed to cool the metal spatters adhering to it. Be- 
side the liquid tub 2, a refill container 5 may be arranged to 
supply the tub 2 with liquid. Arranged behind the tub 2 is a 
coil 3 including an opening 4. After immersion in the tub 2, the 
welding torch is inserted into the opening 4 of the coil 3. 
After the supply of the coil 3 with electric power, the metal 
spatters on the welding torch are removed in a contactless man- 
ner. The foreign substances drop into a waste receptacle 6 (not 
illustrated) provided below the coil 3. Said waste receptacle 6 



may be readily removed and emptied upon opening of a part of the 
housing 1. The supply device 7 (not illustrated) for the coil 3 
likewise is preferably arranged within the housing 1. It is, 
moreover, feasible to arrange the supply device 7 externally and 
connect it with the coil 3 via an appropriate connection socket 
8. Similarly, it is also feasible to arrange an appropriate li- 
quid connection 9 on the housing 1, via which the tub 2 may, for 
instance, be emptied or may be fed with cleaning liquid. In or- 
der to enable the housing 1 to be readily taken to the place of 
use, it is possible to provide wheels 10 or the like. Such 
wheels 10 or the like may be equipped with suitable fixing means 
(not illustrated) in order to enable the cleaning apparatus to 
be sufficiently fixed, and stabilized in its position, on the 
respective place of use. A free space 28 may be provided below 
or within the housing 1 to serve as a storage for refill con- 
tainers 5 or other consumption material or the like occurring 
during the cleaning procedure. In addition, it is feasible to 
arrange an accordingly large refill container 5 in said free 
space 28 and connect the same with the tub 2 via a conduit and 
pump. This will help to attain particularly long service lives 
of the cleaning apparatus, what is of particular relevance to 
the motorcar industry with its robot welding plants. Refilling 
of the tub 2 with liquid is preferably effected in a fully auto- 
mated manner. 

Fig. 2 is a schematic sectional view through the coil 3 with 
an inserted welding torch 11, wherein a reflex ring 12 is ar- 
ranged on the welding torch 11 for detection of the immersion 
depth of the welding torch 11 within the opening 4 of the coil 
3. To this end, the device for detecting the immersion depth 
comprises a light source 13 and an optical sensor 14 detecting 
the light rays reflected by the reflex ring 12. After having de- 
tected the light through the optical sensor 14, the advance 
movement by which the welding torch 11 is introduced into the 
opening 4 of the coil 3 can be stopped. The device for detecting 
of the immersion depth of the welding torch 11 may, of course, 
also be formed by other and, for instance, mechanical elements. 

Fig. 3 is a schematic view through a coil 3 with a welding 
torch. 11 inserted therein, a device 15 for cutting a welding 
wire 16 supplied to the welding torch 11 being arranged below 
the coil 3. A knife 17 which serves to cut the welding wire 16 



is arranged below the coil 3. A stop plate 18 preferably made of 
an electrically conductive material serves to adjust the optimum 
length L by which the welding wire 16 projects out of the weld- 
ing torch 11. That length L is the so-called stick-out length, 
which is important for the optimum operation of the welding 
torch 11. In order to adjust the optimum length L, the welding 
wire 16 is displaced until it contacts the stop plate 18. The 
contact of the welding wire 16 with the stop plate 18 may be de- 
termined in a particularly simple manner by measuring the elec- 
tric resistance between the welding wire 16 and the stop plate 
18 or by applying an electric current. 

Fig. 4 is a schematic block diagram showing the components 
of the cleaning apparatus. The tub 2, the coil 3 and the supply 
device 7 as well as an optional refill container 5 are advant- 
ageously arranged within a common housing 1. On the tub 2, a 
sensor 19 may be provided for detecting the filling level in the 
tub 2. Similarly, a sensor 20 may be arranged to detect the 
filling level in the refill container 5. Above the coil 3, a 
device for detecting the immersion depth of the welding torch 11 
may be provided, which may, for instance, be comprised of an 
above-described optical sensor 14 and a light source 13 together 
with a reflex ring 12 arranged on the welding torch 11. The 
waste receptacle 6, which may be equipped with a sensor 21 for 
detecting the amount of foreign matter, is arranged below the 
coil 3. Also below the coil 3 may be located the cutting device 
15 for the welding wire 16. Below the tub 2, a device 2 4 for 
controlling the temperature of the liquid contained in the tub 2 
may be arranged. In order to ensure the automatic control of the 
cleaning procedure, the coil 3, the supply device 7 for the coil 
3, the optional device for detecting the immersion depth of the 
welding torch 11 within the coil 3, the optional cutting device 
15 and the optional temperature control device 24 as well as op- 
tional sensors 19, 20, 21 are preferably interconnected by a bus 
system 25 and connected to a suitable control device 22 formed, 
for instance, by a computer. Instead of a control device 22 in- 
tegrated in the housing 1, the bus system 25 may also be connec- 
ted with an external control device 22 via a suitable interface 
23. The welding torch 11, or the overall welding plant, or the 
welding robot 26, respectively, is also connected with said con- 
trol device 22. A display 27, which may also be connected with 
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the bus system 25, may be arranged on the housing 1 to indicate 
defined operating states. 

Fig. 5 is a perspective view of another embodiment of the 
cleaning apparatus, wherein, as opposed to the variant according 
to Fig. 1, the device for applying cleaning liquid is arranged 
below the coil 3 within the housing 1 (not visible) . By arran- 
ging the device for applying cleaning liquid or wetting liquid 
below the opening 4 of the coil 3, the cleaning procedure may be 
performed at a substantially constant position of the welding 
torch. 

Fig. 6 is a schematic sectional view through a coil 3 con- 
taining a welding torch 11 arranged in the opening 4 of the coil 
3. A device for detecting the immersion depth of the welding 
torch 11 in the opening 4 of the coil 3 may be provided as in 
accordance with Fig. 2. According to the invention, the device 
for applying cleaning liquid, which is realized by a tub 2, is 
arranged below the coil 3. The tub 2 may be connected with a 
device 29 for, preferably vertical, movement. In this manner, 
the immersion of the tip of the welding torch 11 into the clean- 
ing liquid may be effected by lifting the tub 2, whereupon the 
tub 2 is again lowered and optionally pivoted. The tub 2 may be 
connected with a refill container 5. Refilling of the tub 2 may 
be realized in that the refill container 5 is arranged on a 
higher level than the tub 2 such that cleaning liquid will flow 
from the refill container 5 into the tub 2 only upon opening of 
a valve 30. Alternatively, or additionally to the valve 30, a 
pump 31 may, of course, be provided to transport cleaning liquid 
from the refill container 5 into the tub 2. By lowering the tub 
2 after electromagnetic cleaning of the welding torch 11, the 
separated metal spatters are removed in the tub 2 by the surface 
tension of the cleaning liquid, whereupon they will descend in 
the tub 2. 

Fig. 7 depicts a variant of a cleaning apparatus, in which 

the device for applying cleaning liquid, which is realized by a 
tub 2, is arranged within the opening 4 of the coil 3 to be op- 
tionally movable in the vertical direction by the device 29. 
Electromagnetic cleaning of the welding torch 11 may take place 
at a time at which the welding torch 11 is immersed in the 
cleaning liquid contained in the tub 2. The removed metal spat- 
ters will then descend onto the bottom of the tub 2. 
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Fig. 8 depicts another variant of a cleaning apparatus, in 
which a waste receptacle 6 is arranged below the opening 4 of 
the coil 3 in a preferably pivotable or displaceable manner. It 
is thereby feasible to apply cleaning liquid by moving the tub 2 
to the tip of the welding torch 11 without changing the position 
of the welding torch 11. After the immersion of the tip of the 
welding torch 11, the tub 2 will be moved away so as to allow 
the electromagnetically removed foreign substances to collect in 
the waste receptacle 6. In addition, a device 15 for cutting a 
welding wire 16 fed to the welding torch 11 may be provided. The 
cutting device 15 too may be movably arranged so as to be locat- 
able below the coil 3 only on demand. 

Fig. 9 illustrates a variant of the invention, in which the 
device for applying cleaning liquid is comprised of several 
nozzles 32. The nozzles 32 may be arranged within the opening 4 
of the coil 3, and/or below the opening 4 of the coil 3, and are 
oriented towards the welding torch 11 in a manner so as to spray 
cleaning liquid onto the welding torch sites with the most for- 
eign substances. The nozzles 32 arranged below the opening 4 of 
the coil 3 are oriented towards the welding torch 11 in a manner 
so as to be able to apply cleaning liquid even in the interior 
of the gas nozzle of the welding torch 11, where weld spatters 
would also frequently choke the opening of the gas nozzle. The 
nozzles 32 are, for instance, connected with the refill contain- 
er 5 for cleaning liquid via an intermediate container 33, 
whereby an adjustable amount of cleaning liquid is fed to the 
nozzles 32 by the aid of compressed air derived from a com- 
pressed-air source 34. As soon as the compressed air is switched 
off again, an underpressure is temporarily formed in said inter- 
mediate container 33, which causes cleaning liquid to be auto- 
matically drawn from the refill container 5 into the 
intermediate container 33. At the next compressed-air pulse from 
the compressed-air source 34, cleaning liquid can again be fed 
to the nozzles 32. 

Fig. 10 is a schematic block diagram of the components of 
the cleaning apparatus in a modified form as compared to Fig. 4. 
There, the tub 2, the coil 3 and the supply device 7 as well as 
an optional refill container 5 may advantageously be arranged 
within a common housing 1. Besides the components already de- 
scribed in Fig. 4, also the nozzles 32 and/or the device 29 for 



vertically moving the tub 2 may preferably be connected with the 
control device 22 via the bus system 25. In addition, other com- 
ponents such as, e.g., a valve 30, a pump 31, a sensor for de- 
tecting the filling level in an intermediate container 33 as 
well as the compressed-air source 34 may be connected with the 
control device 22, preferably via the bus system 25 (not illus- 
trated) . 



